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Available online 19 July 2013The Flynn effect has been widely researched in Western and European nations, while it has
been comparatively understudied in Asian countries. This study examines possible Flynn
effects in China from 1985 to 86 and to 2011–12. Results are reported for an IQ increase among
12 year olds on the Full Scale IQ WISC-R (Wechsler Intelligence Scale for Children-Revised) of
6.19 IQ points, a gain on the Performance IQ of 6.55 IQ points, and a gain on the Verbal IQ of
1.91 IQ points.
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IQ1. Introduction
Secular increases in intelligence were reported in the 1930s
and 1940s in the United States and Great Britain (Thomson,
1949; Tuddenham, 1948), and subsequently by studies in a
number of other countries reviewed in Lynn (in press). Some
forty years later, these increases were documented for the
United States and other countries by Flynn (1984, 1987, 1998)
and have become known as “the Flynn effect”.
The Flynn effect has not been widely studied in Asian
countries. In Japan, Lynn and Hampson (1986) reported an
average gain of 7.7 IQ points per decade for samples born from
1940 to 1965. In South Korea, IQ gains of 7.7 points per decade
were observed for individuals born between 1970 and 1990
that have been reported by te Nijenhuis, Cho, Murphy, and LeeInstitute of Environ-
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r Inc. Open access under CC BY-NC-(2012). In Taiwan, an IQ gain of 2.45 IQ points per decade in
children measured by the WISC-III and the WISC-IV was
recorded over the years 1997–2007 and an IQ gain in adults
measured by theWAIS-III showed a smaller increase of 0.51 IQ
points a decade over the years 2001–2011 by Chen, Liao, Chen,
Chen, and Lynn (2013) and similar gains have recently been
reported in South Africa for Indians and other racial groups by
te Nijenhuis, Murphy, and van Eeden (2011).
In China, an increase in the intelligence of 5-to-6-year-
olds of 4.53 points on the Chinese Preschool and Primary Scale
of Intelligence (WPPSI) from 1984 to 2006was reported by Liu,
Yang, Li, Chen, and Lynn (2012), representing a gain of 2.06 IQ
points per decade. In this paper, we contribute to the literature
on the Flynn effect in Asian countries by reporting further data
for an increase of intelligence in China in recent decades.
2. Method
The Chinese version of the Wechsler Intelligence Scale for
Children-Revised (WISC-R) was standardized on a Chinese
urban sample of 3812 6–16 year olds in 1985–85 by Yue and
Gao (1987). The manual of the Chinese WISC-R does not give
details of the socio-economic status of the standardization
sample but there is no reason to suppose it was not
representative of the Chinese urban population. The WISC-RND license.
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Verbal IQ and Performance IQs. The Verbal IQ consists of the
sum of the Information, Comprehension, Arithmetic, Vocabu-
lary, Similarities and Digit Span tests, and the Performance IQ
consists of the sum of the Picture Completion, Block Design,
Object Assembly, Mazes, Picture Arrangement and Coding
tests. The Verbal IQ and Performance IQs are combined to give a
Full-Scale IQ, which is defined as the average of all cognitive
abilities and is widely recognized as a good measure of general
intelligence.
A further sample was tested with the same Chinese version
of the WISC-R in 2011–12. The presence of a Flynn effect in
China can be examined by a comparison of the scores of the
two samples. The 2011–12 sample was obtained from the
Jintan Child Study. This study consisted originally of 1656
Chinese children (55.5% boys, 44.5% girls) consisting of 24.3% of
all children in this age range in the Jintan City region born in
1999. The Jintan Child Study is an on-going prospective
longitudinal study with the aim of exploring early health risk
factors in the development of child cognition and behavior.
Details of this cohort study have been described in a previous
publication (Liu et al., 2010). The cohort took their first IQ test
at age 6 (Liu & Lynn, 2011). To match the 2011–12 sample to
the 1985–86 sample two steps were needed. First, the two
samples need to bematched for age. The manual for the 1985–
86 sample gives IQs for each half year, i.e. for those aged 6.5,
7.5 years, etc.. The IQ of those aged 12.5 years (n = 346) is
used for comparisonwith the 2011–12 sample of the same age.
Second, because the 1985–86 sample was urban, only urban
children were used for the 2011–12 comparison sample. This
entailed omitting the rural children and gave an urban sample
of 442 for 2011–12, comprising 54.9% boys and 55.1% girls, with
an average age 12.2 years. Written consent forms were
obtained from parents prior to the administration of measures.
The data for the 2011–12 sample were collected between
spring 2011 and spring 2012 when the participants were in
sixth grade or had just graduated from sixth grade. Participants
were invited to the laboratory, where research assistants, who
participated in an intensive training course, administered the
paper form of the WISC-R. The research assistants were
supervised by a Ph.D. trained clinical psychologist who
specializes on cognitive brain assessment at Nanjing Brain
Hospital. The same training procedure as described in detail in
Liu et al. (2012) was followed. The IQ test was administeredTable 1
WISC-R IQs in China in 1985–1986 and 2011–2012.
1985–1986 national
norm sample
(n = 346)
2011–2012 sam
(N = 495)
Mean SD Mean
Verbal IQ 99.7 14.5 101.61
Perform IQ 99.8 14.1 106.35
Full scale IQ 99.7 14.4 105.89
d = the difference between the two means divided by the average sd.
t = the value of t as a test of the significance between the two means.
⁎⁎⁎ p b .001.
⁎⁎ p b .01.
⁎ p b .05.over the course of 1 h in a quiet room in Jintan Hospital. Each
test was scored by two individuals to minimize scorer bias.
3. Results
Mean (SD) scaled scores for Verbal, Performance and Full
Scale IQs for the 1985–1986 and the 2011–2012 samples are
presented in Table 1. The 2011–2012 sample obtained signifi-
cantly higher scores on Verbal IQs (t = 2.02, p b .05), Perfor-
mance IQs (t = 6.99, p b .001) and Full Scale IQs (t = 6.19,
p b .001) than the 1985–1986 sample, with increases of 1.91,
6.50, and 6.19 IQ points, respectively.
The correlation matrix for the Verbal, Performance and
Full Scale IQs in the 2011–2012 Jintan sample is presented in
Table 2. Consistent with previous studies, Verbal, Perfor-
mance and Full Scale IQs were significantly inter-correlated.
4. Discussion
The present study compared WISC-R test scores from a
sample of Chinese children with a mean age of 12.5 years
obtained in a 1985 to 1986 urban standardization sample
with those obtained by children of the same age in 2011 to
2012. The results showed a secular increase of intelligence
consisting of increases over the years 1986–2012 of 6.19 IQ
points in the Full ScaleWISC-R IQ, 1.91 IQ points in the Verbal
IQ, and 6.55 IQ points in the Performance IQ. Over the
26 years between the two datasets, these gains represent
2.38 Full Scale IQ points per decade, 0.73 Verbal IQ points per
decade, and 2.52 Performance IQ points per decade.
These increases are of similar magnitude to those of
approximately 2.18 IQ points a decade for the United States for
the years 1948–2002 calculated by Flynn (2012). The greater
increase of the Performance IQ than of the Verbal IQ is typical of
many previous studies. For instance, in the United States the
gain on the Performance IQ was 3.58 IQ points a decade, while
the gain on the Verbal IQ was 2.18 IQ points a decade for the
years 1972–1989 calculated by Flynn (1998, Table 2) and
similar differences in gains have recently been reported in South
Africa by te Nijenhuis et al. (2011). The larger gains on the
Performance IQ than on theVerbal IQ in China, the United States
and South Africa have implications for the causes of the
increases of intelligence. These have often been attributed to
improvements in education (e.g. Tuddenham, 1948), but theseple IQ gain d t
SD
11.84 1.91 .15 2.02 ⁎
11.93 6.55 .50 6.99⁎⁎⁎
13.69 6.19 .44 6.19⁎⁎⁎
Table 2
The correlations matrix of VIQ, PIQ and FIQ in 2011–2012 Jintan sample.
VIQ PIQ FIQ
VIQ 1 .426⁎⁎⁎ .865⁎⁎⁎
PIQ .426⁎⁎⁎ 1 .813⁎⁎⁎
FIQ .865⁎⁎⁎ .813⁎⁎⁎ 1
⁎⁎⁎ p b .001.
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are based onmaterial that is taught in schools. Performance IQ is
more a measure of fluid intelligence and the greater increases
on this suggest improvements in the neurological efficiency of
the brain attributable to improvements in nutrition, as proposed
by Lynn (1990, 2009, in press).
There are several important factors to consider in inter-
preting the increase in intelligence observed in this study. First,
increases in intelligencemay be attributable to the rapid growth
in the Chinese economic sector, as previous researchers have
shown that IQ increases are subject to level of economic
development (Lynn & Vanhanen, 2012; te Nijenhuis et al.,
2012). Along with economic growth, the overall standard of
living in China has improved since the 1980s. Poverty and low
family income have been strongly linked to poorer cognitive
performance, IQ test scores, and educational attainment (Duncan
et al., 1998). Furthermore, improvements in nutrition and a
decline in under-5 and infantmortality suggest a healthier China,
which too may have had a positive effect on student IQ levels
(Lynn, 1990, 2009; Lynn & Harland, 1998; Lynn & Vanhanen
2012). In addition, Ma et al. (2011) recently found that puberty
in Chinese boys occurs earlier today than in the 1980s, and given
the ages of our subjects are pre-adolescence, it is possible that
earlier physical maturation may lead to earlier mental matura-
tion, which can be exhibited through the increases in IQ. Finally,
China's increase in IQ occurred concurrently with improvements
in early childhood education and national education level,
including declining illiteracy rates and increasing preschool
education rates (Lynn & Vanhanen, 2006, 2012). These improve-
ments are accompanied by an increased awareness of education,
which, along with changes in the educational level of the
parental generation, may have contributed to the rise in fluid
intelligence, which encompasses logical thinking and problem
solving.
5. Conclusion/implications
Documenting Flynn effects is vital to ensuring proper
intelligence test construction and validity, and differentiation
of changes in crystallized versus fluid intelligence informs
construction and validity of specific subtests. Furthermore,
Flynn effects are important for ensuring appropriate test
norms, which can become obsolete as a population IQ in-
creases. Understanding trends in generational IQ changes
across different cultural populations may have real-world
implications for better understanding the nature of intelligence
and identifying potentially malleable factors (e.g., nutrition)that may increase specific areas of cognition related to
increases in IQ (e.g., fluid intelligence).
Our specific focus on Chinese populations fills a gap in the
literature, but an added strength to this study is our use of the
same instrument in the 2011 to 2012 sample (WISC-R) as was
used in the original sample. Past studies on the Flynn effect
have been criticized for possibly exaggerating the extent of the
Flynn effect due to changes in intelligence measures due to the
use of different tests. This paper employed the same test in
both samples, thereby allowing easy comparison across results.References
Chen, H. -Y., Liao, Y. -K., Chen, Y. -H., Chen, H. -P., & Lynn, R. (2013). Two
studies of recent increases in intelligence in Taiwan. Mankind Quarterly,
53, 348–357.
Duncan, G. J., Yeung, W. J., Brooks-Gunn, J., & Smith, J. R. (1998). How much
does childhood poverty affect the life chances of children? American
Sociological Review, 63(3), 406–423.
Flynn, J. R. (1984). The mean IQ of Americans: Massive gains 1932 to 1978.
Psychological Bulletin, 95(1), 29–51.
Flynn, J. R. (1987). Massive IQ gains in 14 nations: What IQ tests really
measure. Psychological Bulletin, 101(2), 171–191.
Flynn, J. R. (1998). WAIS-111 and WISC-111 IQ gains in the United States
from 1972–1995: How to compensate for obsolete norms. Perceptual
and Motor Skills, 86, 1231–1239.
Flynn, J. R. (2012). Are we getting smarter?: Rising IQ in the Twenty-first
Century. : Cambridge University Press.
Liu, J., & Lynn, R. (2011). Factor structure and sex differences on the
Wechsler Preschool and Primary Scale of Intelligence in China, Japan and
United States. Personality and Individual Differences, 50(8), 1222–1226.
Liu, J., McCauley, L. A., Zhao, Y., Zhang, H., Pinto-Martin, J., & Jintan Cohort
Study Group (2010). Cohort profile: The China Jintan child cohort study.
International Journal of Epidemiology, 39, 668–674.
Liu, J., Yang, H., Li, L., Chen, T., & Lynn, R. (2012). An increase of intelligence
measured by the WPPSI in China, 1984–2006. Intelligence, 40, 139–144.
Lynn, R. (1990). The role of nutrition in secular increases of intelligence.
Personality and Individual Differences, 11, 273–285.
Lynn, R. (2009). What has caused the Flynn effect? Secular increases in the
Development Quotients of infants. Intelligence, 37, 16–24.
Lynn, R. (in press). Who discovered the Flynn Effect? A review of early
studies of the secular increase of intelligence. Intelligence (in press).
Lynn, R., & Hampson, S. (1986). The rise of national intelligence: Evidence
from Britain, Japan and the USA. Personality and Individual Differences,
7(1), 23–32.
Lynn, R., & Harland, E. P. (1998). A positive effect of iron supplementation on
the IQs of iron deficient children. Personality and Individual Differences,
24(6), 883–885.
Lynn, R., & Vanhanen, T. (2006). IQ and global inequality. Augusta, GA:
Washington Summit Books.
Lynn, R., & Vanhanen, T. (2012). National IQs: A review of their
educational, cognitive, economic, political, demographic, sociological,
epidemiological, geographic and climatic correlates. Intelligence,
40(2), 226–234.
Ma, H. M., Chen, S. K., Chen, R. M., Zhu, C., Xiong, F., Li, T., et al. (2011).
Pubertal development timing in urban Chinese boys. International
Journal of Andrology, 34(5), e434–e445.
te Nijenhuis, J., Cho, S. H., Murphy, R., & Lee, K. H. (2012). The Flynn effect in
Korea: Large gains. Personality and Individual Differences, 53, 147–151.
te Nijenhuis, J., Murphy, R., & van Eeden, R. (2011). The Flynn effect in South
Africa. Intelligence, 39, 147–151.
Thomson, G. H. (1949). Intelligence and fertility: The Scottish 1947 survey.
The Eugenics Review, 41, 163–170.
Tuddenham, R. D. (1948). Soldier intelligence in world wars 1 and 11.
American Psychologist, 3, 54–56.
Yue, M. Z., & Gao, E. S. (1987). School-age children Intelligence Scale,
Wechsler the National Urban norm formulation. Practical Pediatrics, 2,
327–328 (in Chinese).
